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© A tire (20) having a longitudinal central axis (A) 
about which the tire is rotatable. The tire includes a 
pair of axially spaced rim beads (62,64). A carcass 
extends between and is connected at opposite ends 
to the rim beads. Each of a pair of axially spaced 
ground engaging tread portions (24) includes an 
annular reinforcing member having substantially in- 
extensible and parallel extending cords disposed at 
an acute angle relative to the mid-circumferential 
plane of the tire. The cords in the annular reinforcing 
member in one of the pair of tread portions extend in 
an opposite direction to the cords in the annular 
reinforcing member in the other of the pair of tread 
portions to minimize ply steer. A central portion is 
located intermediate the pair of tread portions and 
includes a surface defining a circumferentially ex- 
tending groove. A central member has a substan- 
tially annular configuration in an unloaded condition. 
The central member has an outer diameter (R3 + 
R4) greater than the outer diameter of either of the 
rim beads (D2) and less than the inner diameter (2 
R5) of the annular reinforcing member. The central 
member is located radially inward of the groove in 
the central portion and is deflectable from the an- 
nular configuration as the tire rotates through a foot- 
print. 
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BACKGROUND OF THE INVENTION 



Technical Field 



The present invention relates to a pneumatic 
tire. In particular, the present invention relates to a 
low aspect ratio tire, such as a performance tire, 
having improved wet traction characteristics during 
its entire service life. 

Description Of The Prior Art 



A pneumatic radial tire having a relatively low 
aspect ratio and which is suitable for use on a high 
performance vehicle is known in the industry. Such 
a tire typically offers excellent dry traction char- 
acteristics which enable enhanced vehicle handling 
in good weather. However, because of the unique 
shape of the ground contacting surface area, such 
a tire has less than optimal wet traction, especially 
at high speeds. Furthermore, the wet traction char- 
acteristic of the tire becomes markedly reduced as 
the tire wears. The reduction in wet traction occurs 
because the volume of the grooves located in the 
tread of the tire decreases proportionately with 
wear of the tire. 

One attempt at increasing the wet traction 
characteristics of a low aspect ratio tire is disclosed 
in U.S. Patent No. 3,830,273. U.S. Patent No. 
3,830,273 discloses a tire formed with a pair of 
tread portions axially spaced relative to one an- 
other. Each of the tread portions is connected with 
a rim bead through a sidewall. A connecting portion 
is located between the tread portions. The connect- 
ing portion defines a relatively large annular void 
for water to enter. The connecting portion includes 
a wire rod forming a continuous annular structure 
with a diameter that is greater than the diameter of 
the rim beads and less than the diameter of the 
tread portions. The wire rod has a substantially 
circular cross-section which may tend to make the 
wire rod relatively inflexible as the tire rotates and 
the wire rod is forced into a flattened zone in a 
footprint. An adverse affect upon the life of the tire 
may result due to this inflexibility of the wire rod. 

It is also well known that belted radial tires 
suffer from a condition referred to as "ply steer". 
Ply steer is a lateral force induced by rotation of 
the loaded tire. The direction of the lateral force is 
dependent upon the direction that the reinforcing 
members of the radially outermost reinforcing belt 
extend. It should, thus, be apparent that a tire 
without any ply steer is desirable. 

SUMMARY OF THE INVENTION 



The present invention is directed to a tire hav- 
ing improved wet traction for its entire service life 



while avoiding the disadvantages associated with 
ply steer and relatively inflexible wire rods of 
known prior art tires. 

The present invention is a pneumatic radial tire 
5 having a central axis about which the tire is rotat- 
able. The tire includes a pair of axially spaced rim 
beads. A carcass extends between and is con- 
nected at opposite ends to the rim beads. The tire 
also includes a pair of axially spaced ground en- 

io gaging tread portions. Each of the pair of tread 
portions includes a reinforcing member. The re- 
inforcing member comprises an inner annular layer 
of parallel cords which are substantially linearly 
inextensible. The inner annular layer is located 

75 radially outwardly of- the carcass and has cords 
disposed at a first acute angle relative to the mid- 
circumferential plane of the tire. The reinforcing 
member also includes an outer annular layer of 
parallel cords which are substantially linearly inex- 

20 tensible. The outer annular layer is located radially 
outwardly of the inner annular layer. The cords of 
the outer annular layer are disposed at a second 
acute angle relative to the mid-circumferential 
plane of the tire. The second acute angle is sub- 

25 stantially equal to the first acute angle and extends 
in a direction opposite to the first acute angle. The 
cords in the outer annular layer in one of the pair of 
tread portions extends in an opposite direction to 
the cords in the outer annular layer in the other of 

30 said pair of tread portions to minimize ply steer. 
The inner and outer annular layers comprise a cut 
steel belt. 

The tire also includes a central portion located 
intermediate of the pair of tread portions and in- 
35 eludes surface means defining a circumferentially 
extending groove having a relatively large volume. 
The central portion also includes a central annular 
member having an outer diameter greater than the 
outer diameter of either of the rim beads and less 
40 than the inner diameter of either of the inner an- 
nular layers. The central annular member is located 
radially inward of the circumferentially extending 
groove in the central portion. The central annular 
member has physical properties that enable deflec- 
ts tion as a function of the tread portions deflecting 
during rotation of the tire through a footprint. 

The cross-sectional configuration of the central 
annular member is rectangular. The width of the 
central annular member extending in the axial di- 
50 rection of the tire is at least twice the height of the 
central annular member taken in a radial direction. 
This permits flexibility in the central annular mem- 
ber but retains hoop strength. 

The central annular member comprises at least 
55 one annular array of steel cords extending in a 
direction substantially parallel to the mid-circum- 
ferential plane of the tire. The central annular mem- 
ber may also comprise a plurality annular arrayed 
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steel cords layered radial one upon the other. Alter- 
natively, the central annular member may comprise 
an annular fabric layer. Further, the annular fabric 
layer may be located centrally between a pair of 
axially spaced annular steel cords. A textile layer 
envelopes the central annular member. 

Each of the pair of tread portions has a nomi- 
nal tread thickness. The outer diameter of the cen- 
tral annular member is located a radial distance 
from the inner diameter of the inner annular layers 
between 0.5 to 3.0 times the nominal tread thick- 
ness. The tire may also include a nylon cap ply 
located radially outwardly of the respective one of 
the outer annular layer. The cap ply has a plurality 
of substantial inextensible cords extending in a 
direction parallel to the mid-circumferential plane of 
the tire to provide high speed durability. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Further features of the present invention will 
become apparent to those skilled in the art to 
which the present invention relates from reading 
the following specification with reference to the 
accompanying drawings, in which: 

Fig. 1 is a cross-sectional view of a tire embody- 
ing the present invention mounted on a rim and 
in contact with a ground surface; 
Fig. 2 is an enlarged cross-sectional view of a 
portion of the tire illustrated in Fig. 1 ; 
Fig. 3 is a view of a portion of the tire in Fig. 2, 
taken approximately along line 3-3 in Fig. 2, 
illustrating the arrangement of plies of the tire; 
Fig. 4 is an enlarged cross-sectional view of a 
central portion of the tire illustrated in Fig. 2; 
and 

Figs. 5 and 6 are views similar to Fig. 4 illustrat- 
ing alternate embodiments of the present inven- 
tion. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

A tire 20 (Fig. 1) embodying the present inven- 
tion is mounted on a rim 22 for attachment to a 
vehicle. The tire 20 and rim 22 are adapted to 
rotate about a longitudinal central axis A of the tire. 
The tire 20 is particularly suitable for use on a 
"high performance" automotive vehicle. The tire 20 
embodying the present invention has minimal ply 
steer and provides improved wet traction during the 
service life of the tire. Advantages associated with 
a speed rated tire 20 having improved wet traction 
characteristics and minimal ply steer should be 
apparent. 

During operation of the vehicle, the tire 20 and 
rim 22 rotate together so a portion 24 of the tread 
26 of the tire remains in contact with a road surface 
42. As the tire 20 rotates, a majority of the tread 26 



has an outer radius R1 and width W1. The majority 
of the tread 26 is not in contact with the road 
surface 42. 

As the tire 20 rotates, the portion 24 of the 
5 tread 26 in contact with the road surface 42 under- 
goes a deformation referred to as a "footprint". As 
the tire 20 rotates through a footprint, the portion 
24 of the tread 26 in contact with the road surface 
42 is deflected radially inwardly and has a radius 
10 R2. The radius R2 of the portion 26 is less than the 
radius R1 of the majority of the tread 26. Concur- 
rently, the width W2 of the portion 24 of the tread 
26 in contact with the road 42 becomes greater 
than the width W1 of the majority of the tread 26 
75 not in contact with the road surface 42. Thus, 
rotation of the tire 20 causes constant deflection of 
the portion 24 of the tread 26 rotating through a 
footprint. 

The tire 20 is made from a plurality of compo- 
20 nents, as described below. All the components of 
the tire 20 are assembled and then bonded to- 
gether to form an integral unit during a curing 
operation. 

The time 20 (Fig. 2) includes a pair of axially 

25 spaced rim beads 62,64. Each of the rim beads 
62,64 comprises an annular member made up of at 
least one wire reinforcing member. The rim beads 
62,64 are preferably made of high strength steel. In 
the preferred embodiment of the invention illus- 

30 trated in Fig. 2, a plurality of steel wires are wound 
circumferentially about one another to form each of 
the rim beads 62,64. Each of the rim beads 62,64 
have an inner diameter D1 (Fig. 1) which is slightly 
smaller than the outer diameter D2 of the flanges 

35 66 of the rim 22. The rim beads 62,64, thus, 
maintain the tire 20 mounted against the flanges 66 
when the tire is properly inflated. 

A carcass ply 82 (Figs. 2 and 3) extends be- 
tween the rim beads 62,64. The carcass ply 32 is 

40 connected at its opposite ends to each of the rim 
beads 62,64, respectively. The carcass ply 82 is 
preferably a radial-type carcass in which the re- 
inforcing cords 84 comprising the carcass extend 
in a direction approximately 75 to 90 degrees rela- 

45 tive to the mid-circumferential plane P of the tire 
20. The reinforcing cords 84 are located in a calen- 
dered elastomeric material. Although a single car- 
cass ply 82 is illustrated, it will be apparent that 
multiple carcass plies can be used. 

50 A pair of axially spaced ground engaging tread 

portions 102,104 (Fig. 2) are located about the 
outer circumference of the tire 20. Each of the 
tread portions 102,104 include a respective re- 
inforcing member 112,114. Each reinforcing mem- 

55 ber 112,114 includes a respective inner annular 
layer or belt 122,124 (best seen in Fig. 3), a 
respective outer annular layer or belt 142,144, and 
a respective cap ply 162,164. 
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Each inner annular layer 122,124 is located 
radially outwardly of the carcass ply 82, as illus- 
trated in Fig. 2. Each inner annular 122,124 layer 
includes substantially inextensible and parallel ex- 
tending cords in a calendered elastomeric material. 
The cords of the inner annular layer 122 are dis- 
posed at a first acute angle A1 (Fig. 3) relative to 
the mid-circumferential plane P of the tire 20. The 
cords of the inner annular layer 124 are also dis- 
posed at an acute angle A2 relative to the mid- 
circumferential plane P of the tire 20. Angle A1 is 
substantially equal to angle A2 but extends in the 
opposite direction relative to the mid-circumferen- 
tial plane P of the tire 20, as illustrated in Fig. 3. 
The cords of each inner annular layer 122,124 are 
preferably made of steel and form a cut belt. 

An outer annular layer 142,144 is located radi- 
ally outwardly of the inner annular layer 122,124, 
respectively. The outer annular layer 142,144 is a 
cut belt including substantially inextensible and 
parallel extending steel cords. The cords in the 
outer annular layer 142 are disposed at an angle 
A3 relative to the mid-circumferential plane P of the 
tire 20. The cords in the outer annular layer 144 
are disposed at an angle A4 relative to the mid- 
circumferential plane P of the tire 20. The angle A3 
is substantially equal to the angle A4 but extends 
in an opposite direction relative to the mid-circum- 
ferential plane of the tire 20. The angles A1 , A2, A3 
and A4 are preferably substantially equal in mag- 
nitude. 

An important feature of the tire 20 of the 
present invention is that the cords in the outer 
annular layer 142 extend in an opposite direction 
and substantially equal angle to the cords in the 
outer annular layer 144, as illustrated in Fig. 3. By 
orienting the cords in the respective outer annular 
layers 142,144 in opposite and substantially equal 
angles A3,A4 relative to the mid-circumferential 
plane P, any ply steer effect generated by the 
outer annular layers is minimal. Minimal ply steer 
results because the combined ply steer induced by 
one outer annular layer is substantially offset by 
the ply steer induced by other outer annular layer. 

In the preferred embodiment of the tire 20, the 
cap plies 162,164 include textile reinforcing cords, 
such as nylon. The textile reinforcing cords extend 
in a direction substantially parallel to the mid-cir- 
cumferential plane P of the tire 20. The textile 
reinforcing cords in the cap plies 162,164 resist 
circumferential growth of the tire at relatively high 
operating speed in order to enable the tire 20 to 
attain an industry speed rating of at least "H". 

The improved wet traction characteristic of the 
tire 20 embodying the present invention is provided 
by a central portion 180 (Figs. 2 and 4) located 
intermediate the ground engaging tread portions 
102,104. The central portion 180 includes a surface 



182 which defines a central annular void or groove 
184. The central annular groove 184 extends con- 
tinuously and circumferentially around the tire 20. 
The central annular groove 184 provides a rela- 
5 lively large volume for fluid, such as water, to enter 
and collect during rotation of the tire 20 through a 
footprint. 

The radial depth E and axial width F of the 
central annular groove 184 is at least twice the 

70 respective depth G and width H of the grooves 186 
in the tread portions 102,104. This relatively large 
volume of the central annular groove 184, thus, 
aids in preventing aquaplaning of the tire 20, and 
provides the improved wet traction characteristic. 

15 The grooves 186 may be connected with the cen- 
tral annular groove 182 by longitudinal grooves (not 
shown). The longitudinal grooves allow water to be 
channeled to the central annular groove and collect 
as the water is forced from between the tread 

20 portion 24 and the road surface 42. 

The central annular groove 184 is provided 
with such a relatively large volume to enable the 
tire 20 to retain its wet traction characteristic as the 
tire wears. Wet traction loss often occurs when the 

25 rubber in the tread of a grooved tire wears during 
the life of a tire a sufficient amount so that the 
grooves do not provide a sufficient volume for 
relatively large amounts of fluid to enter. For exam- 
ple, the central annular groove 184 is sized such 

30 that when the tire 20 wears so twenty-eight percent 
(28%) of the radial depth G of the grooves 186 
remains, the tire retains sixty-five percent (65%) of 
its wet traction characteristic in the form of fluid 
accepting volume. A tire not having such a central 

35 annular groove 184 at the same tread wear would 
retain approximately only twenty percent (20%) of 
its wet traction characteristic in the form of groove 
volume. 

Locating such a large central annular groove 

40 184 along the mid-circumferential plane P of the 
tire 20 requires a structural modification of the tire. 
Just molding a relatively large central annular 
groove 184 in the tire 20 is not feasible. For exam- 
ple, it will be noted that the depth of the central 

45 annular groove 184 extends radially inward of the 
carcass ply 82 in the tread portions 102,104 of the 
tire. Thus : a reinforcing central annular member 
202 (Figs. 2 and 4) is required and is provided 
according to the present invention. 

50 The central annular member 202 is located 

along the mid-circumferential plane P of the tire 20. 
The central annular member 202 prevents the car- 
cass ply 82 from expanding radially outwardly and 
decreasing the depth and, thus, the volume of the 

55 central annular groove 184. The central annular 
member 202 also aids the lateral stability of the tire 
20. The central annular member 202 has a sub- 
stantially annular configuration when the tire 20 is 
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not loaded. The central annular member 202 is also 
located radially inwardly of the bottom of the cen- 
tral annular groove 182 and radially outwardly of 
the carcass ply 82. 

The central annular member 202 has an outer 
radius R3 (Fig. 1) when a portion of the tire 20 is 
unloaded as defined by not deflecting through a 
footprint. The outer radius R3 is greater than one 
half of the outer diameter of either of the rim beads 
62,64. The outer radius R3 is also less than the 
radius R5 to the inside of either of the annular inner 
layers 122,124. The central annular member 202 
has an outer radius R4 when the portion 24 of the 
tread 26 is loaded as defined by deflecting through 
a footprint. 

The central annular member 202 has physical 
properties that enable it to deflect from the annular 
configuration as a function of the tire 20 deflecting 
as the portion 24 of the tire rotates through a 
footprint. That is, the central annular member 202 
is somewhat flexible in the radial inward direction 
while having sufficient hoop strength to resist cir- 
cumferential expansion due centrifugal forces dur- 
ing operation. If the central annular member 202 
was not designed to flex radially inwardly during a 
footprint, the central annular member could dam- 
age the tire and possibly cause the tire to fail. 

The central annular member 202 (Fig. 4) has a 
substantially rectangular cross-section taken in a 
plane extending radially of the central axis A. Pref- 
erably, the central annular member 202 is relatively 
flat to provide the desired radial flexibility and 
sufficient hoop strength. Specifically, the width X of 
the rectangular cross-section of the central annular 
member, taken in a direction parallel to the central 
axis A, is at least twice the height Y of the rectan- 
gular cross-section, taken radially of the central 
axis A. 

Each of the pair of tread portions 102,104 has 
a nominal tread thickness T (Fig. 2) defined as the 
radial distance between a ground engaging surface 
of the tread and the outer annular layer 142,144 of 
that tread portion. The radially outermost portion of 
the central annular member 202 is located a radial 
distance Z from the innermost portion of the inner 
annular layer 122,124 in the range of 0.5 to 3.0 
times the nominal tread thickness T of the tread 
portions 102,104. This location of the central an- 
nular member 202 assures that the central annular 
groove 184 has sufficient depth G and volume to 
provide improved the wet traction characteristics of 
the tire 20. This location of the central annular 
member 202 also assures that the carcass ply 82 
is not too flexible in the area of the central annular 
portion 180 to create a tire that would be laterally 
unstable. 

According to the preferred embodiment of the 
tire 20 of the present invention, the central annular 



member 202 (Fig. 4) comprises an annular array of 
steel cords 222 extending in a direction substan- 
tially parallel to the mid-circumferential P plane of 
the tire 20, illustrated in Fig. 4. The steel cords 222 

5 are preferably arranged in a 3x8 or 4x8 configura- 
tion. For example, there are three spirally wrapped 
layers of eight steel cords extending parallel to the 
longitudinal central axis of the tire. Each layer of 
the central annular member 202 is formed from a 

10 rubberized tape that is wound circumferentially 
about itself three times. The steel cords 222 are 
formed from a material similar to that in the rim 
beads 62,64. The steel cords 222 have physical 
properties which allow flexibility of the central an- 

75 nular member 202 as the tire 20 goes through a 
footprint during rotation of the tire against the 
ground surface 42. 

As illustrated in Fig. 5, an alternate embodi- 
ment of the present invention includes a central 

20 annular member 242 comprising a pair of annular 
fabric layers 244. While any number of layers 244 
of fabric may be used, only two are shown in Fig. 
5. The fabric layer 244 is preferably made from a 
reinforced textile material, such as aramid cords in 

25 calendered rubber. The central annular member 
242 closely conforms to the shape of the bottom of 
central annular groove 182. 

In Fig. 6, yet another alternate embodiment of 
the present invention, is illustrated. The central 

30 annular member 262 is similar to the structure 242 
in Fig. 5 in that a fabric layer 264 is provided which 
is identical to the fabric layer 244 in Fig. 5. Addi- 
tionally, two axially spaced steel cords 266 are 
provided at either axial end of the fabric layer 264. 

35 The fabric layer 264 and steel cords 266 may be 
rubberized and spirally wrapped with a nylon ply 
268. The nylon ply 268 is primarily for assuring 
that during a tire building operation, the compo- 
nents comprising the central annular member 202, 

40 242 or 262 do not move relative to one another. 
Thus a light weight, flexible and strong central 
annular member is provided. 

From the above description of preferred em- 
bodiments of the invention, those skilled in the art 

45 will perceive improvements, changes and modifica- 
tions. Such improvements, changes and modifica- 
tions within the skill of the art are intended to be 
covered by the appended claims. 

so Claims 

1. A tire having a longitudinal central axis about 
which the tire is rotatable, said tire comprising: 
a pair of axially spaced rim beads; 
55 a carcass ply extending between and con- 

nected at opposite ends to said rim beads; 

a pair of axially spaced ground engaging 
annular tread portions, each of said pair of 
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tread portions including a reinforcing member 
comprising: 

an inner annular layer of substantially inex- 
tensible and parallel extending cords disposed 
at a first acute angle relative to the mid-cir- 
cumferential plane of the tire; and 

an outer annular layer of substantially inex- 
tensible and parallel extending cords, said out- 
er annular layer located radially outwardly of 
said inner annular layer and having said cords 
disposed at a second acute angle relative to 
the mid-circumferential plane of the tire, said 
second acute angle being substantially equal 
to said first acute angle and extending in a 
direction opposite to said first acute angle; 

said cords in said outer annular layer in 
one of said pair of tread portions extending in 
an opposite direction to the direction said 
cords in said outer annular layer in the other of 
said pair of tread portions extend; 

a central portion intermediate said pair of 
tread portions and including surface means 
defining a circumferentially extending groove; 
and 

a central annular member having an outer 
diameter greater than the outer diameter of 
either of said rim beads and less than the inner 
diameter of either of said inner annular layers, 
said centra! annular member located radially 
inward of said groove in said central portion 
and being deflectable as a function of said 
tread portions deflecting. 

2. The tire set forth in claim 1 wherein said 
central annular member has a substantially 
rectangular cross-section taken in a plane ex- 
tending radially of the central axis of the tire. 

3. The tire set forth in claim 2 wherein the width 
of the rectangular cross-section of said central 
annular member taken in a direction extending 
parallel to the central axis is at least twice the 
height of the rectangular cross-section taken in 
a direction extending radially of the central 
axis. 

4. The tire set forth in claim 1 wherein each of 
said pair of tread portions has a nominal tread 
thickness defined as the radial distance be- 
tween a ground engaging surface of one of 
said pair of tread portions and said outer an- 
nular layer of said one tread portion, the radi- 
ally outermost portion of said central annular 
member located a radial distance from said 
inner diameter of said inner annular layer be- 
tween 0.5 to 3.0 times the nominal tread thick- 
ness. 



5. The tire set forth in claim 1 further including a 
pair of cap plies, each of said pair of cap plies 
located radially outwardly of a respective one 
of said outer annular layers, each of said pair 
5 of cap plies comprising a plurality of substan- 

tially inextensible cords extending in a direc- 
tion substantially parallel to the mid-circum- 
ferential plane of the tire. 

io 6. The tire set forth in claim 1 wherein each of 
said inner and outer annular layers comprises 
a cut belt having steel cords. 

7. The tire set forth in claim 1 further including 
15 surface means defining at least one circum- 

ferentially extending groove in one of said pair 
of tread portions, said groove in said central 
portion and said groove in said one of said pair 
of tread portions having respective widths and 
20 depths taken in a plane extending radially of 

the central axis, said width and depth of said 
groove in said central portion being at least 
twice the respective width and depth of said 
groove in said one of said pair of tread por- 
25 tions. 



8. The tire set forth in claim 1 wherein said 
central annular member comprises at least one 
annular array of steel cords extending in a 
direction substantially parallel to the mid-cir- 
cumferential plane of the tire. 

9. The tire set forth in claim 8 wherein said 
central annular member comprises a tape con- 
taining at least eight parallel extending steel 
cords spirally wrapped about itself at least 
three times. 

10. The tire set forth in claim 1 wherein said 
central annular member comprises an annular 
fabric layer. 



30 



35 



40 



11. The tire set forth in claim 10 further including a 
pair of axially spaced annular steel cords lo- 
45 cated on either side of said central annular 

member. 



12. The tire set forth in claim 1 further including 
textile layer wrapped about said central annular 
member. 



50 



55 



13. The tire set forth in claim 1 wherein said 
central portion is located along the mid-circum- 
ferential plane of the tire. 

14. A tire having a central axis about which the tire 
is rotatable, said tire comprising: 

a pair of axially spaced rim beads; 
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a carcass ply extending between and con- 
nected at opposite ends to said rim beads; 

a pair of axially spaced ground engaging 
tread portions, each of said pair of tread por- 
tions comprising: 

an annular reinforcing member having sub- 
stantially inextensible and parallel extending 
cords disposed at an acute angle relative to 
the mid-circumferential plane of the tire; 

said cords in said annular reinforcing 
member in one of said pair of tread portions 
extending in an opposite direction and sub- 
stantially equal angle to said cords in said 
annular reinforcing member in the other of said 
pair of tread portions to minimize ply steer; 

a central portion intermediate said pair of 
tread portions and including surface means 
defining a circumferentially extending groove; 
and 

a central annular member having an outer 
diameter greater than the outer diameter of 
either of said rim beads and less than the inner 
diameter of either of said annular reinforcing 
members, said central annular member located 
radially inward of said groove in said central 
portion and being deflectable with deflection of 
said tread portions as said tire rotates through 
a footprint. 

15. The tire set forth in claim 14 wherein said 
central annular member has a substantially 
rectangular cross-section taken in a plane ex- 
tending radially of the central axis of the tire. 

16. The tire set forth in claim 15 wherein the width 
of the rectangular cross-section of said central 
annular member taken in a direction extending 
parallel to the central axis is at least twice the 
height of the rectangular cross-section taken in 
a direction extending radially of the central 
axis. 

17. The time set forth in claim 14 wherein each of 
said pair of tread portions has a nominal tread 
thickness defined as the radial distance be- 
tween a ground engaging surface of one of 
said pair of tread portions and said annular 
reinforcing member, said outer diameter of 
said central annular member located a radial 
distance from said diameter of said annular 
reinforcing member between 0.5 to 3.0 times 
the nominal tread thickness. 

18. The tire set forth in claim 14 further including a 
pair of cap layers, each of said pair of cap 
layers located radially outwardly of a respec- 
tive annular reinforcement layer, said cap layer 
comprising a plurality of substantially inexten- 
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15 



20 



sible cords extending in a direction substan- 
tially parallel to the mid-circumferential plane 
of the tire. 

19. The tire set forth in claim 14 wherein said 
central annular member comprises at least one 
annular array of steel cords extending in a 
direction substantially parallel to the mid-cir- 
cumferential plane of the tire. 

20. The tire set forth in claim 14 wherein said 
central annular member comprises an annular 
fabric layer. 

21. The tire set forth in claim 20 further including a 
pair of axially spaced annular steel cords lo- 
cated on either side of said central annular 
member. 



22. A tire having a central axis about which the tire 
is rotatable, said tire comprising: 

a pair of axially spaced rim beads; 
a carcass ply extending between and con- 
nected at opposite ends to said rim beads; 
25 a pair of axially spaced ground engaging 

tread portions, each of said pair of tread por- 
tions including: 

an annular reinforcing member having sub- 
stantially inextensible and parallel extending 
30 cords, said annular reinforcing member located 

radially outwardly of said carcass and having 
said cords disposed at an acute angle relative 
to the mid-circumferential plane of the tire; and 
said cords in said annular reinforcing 
35 member in one of said pair of tread portions 

extending in an opposite direction and at a 
substantially equal angle to said cords in said 
annular reinforcing member in the other of said 
pair of tread portions to minimize ply steer; 
40 a central portion located intermediate said 

pair of tread portions and including surface 
means defining a circumferentially extending 
groove; and 

a central member having a substantially 
45 annular configuration in an unloaded condition, 

said central member having an outer diameter 
greater than the outer diameter of either of 
said rim beads and less than the inner diam- 
eter of said annular reinforcing member, said 
so central member located radially inward of said 

groove in said central portion and being deflec- 
table from the annular configuration as the tire 
rotates through a footprint. 

55 23. The tire set forth in claim 22 wherein said 
central annular member has a substantially 
rectangular cross-section taken in a plane ex- 
tending radially of the central axis of the tire. 
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24. The tire set forth in claim 23 wherein the width 
of the rectangular cross-section of said central 
annular member taken in a direction extending 
parallel to the central axis is at least twice the 
height of the rectangular cross-section taken in 5 
a direction extending radially of the central 
axis. 

25. The tire set forth in claim 22 further including a 

pair of cap layers, one of said pair of cap 10 
layers located radially outwardly of a respec- 
tive one of said annular reinforcing members, 
said cap layer comprising a plurality of sub- 
stantially inextensible cords extending in a di- 
rection substantially parallel to the mid-circum- 75 
ferential plane of the tire. 

26. The tire set forth in claim 22 wherein said 
central member comprises at least one annular 
array of steel cords extending in a direction 20 
substantially parallel to the mid-circumferential 
plane of the tire. 

27. The tire set forth in claim 22 wherein said 
central member comprises an annular fabric 25 
layer. 

28. The tire set forth in claim 27 further including a 
pair of axially spaced annular steel cords lo- 
cated on either side of said central member. 30 



35 



40 



45 



50 
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